ABSTRACT
INTRODUCTION
The commonest malignancy in Australia is nonmelanocytic skin cancer [1] , which costs the Australian health system around $264 million per year, considerably more than any other form of cancer [1] . Within Australia, Queensland has the highest incidence of non-melanocytic skin cancer [1, 2] and a very high incidence of melanoma [1] . Queensland children have numerous melanocytic naevi (MN) [3] , the strongest known risk factor for melanoma [4] . The development of both melanoma and MN is related to early childhood sun exposure [3, 5, 6] . Early protection against sunlight is important for prevention of melanoma as lifetime risk is associated with childhood sun exposure [7] . However, previous research has shown that some Queensland mothers intentionally expose their infants to sunlight for perceived health-related reasons [8] .
The use of sunlight for medicinal purposes dates back to ancient Rome and Greece [9] and current practices relevant to infancy still appear to include using sunlight to: treat mild neonatal jaundice; alleviate nappy rash; prevent rickets; and ensure adequate Vitamin D production [8] .
A study of 114 post-partum women in north Queensland found that 8% of their Caucasian term infants had received phototherapy, while 12.5% had been exposed to sunlight by their mothers to treat mild/suspected neonatal jaundice [8] ; this unnecessary sun exposure may lead to future skin neoplasia. Forty percent of multiparous women had intentionally exposed at least one of their children to sunlight for suspected neonatal jaundice. Over half those who had sunned a baby for jaundice used direct sunlight with many exposing their baby naked for up to 30 minutes at a time. Only 18.8% sunned their infant through a window (glass filters most ultraviolet radiation-B from sunlight [10] ) [8] .
Twenty percent of these women living in tropical Australia believed they should intentionally expose their baby to sunlight to prevent vitamin D deficiency, while 10.5% believed sunlight was a good treatment for nappy rash [8] . In most cases, advice to mothers to sun their baby had been given by a heath professional (midwife/nurse 41%; doctor/paediatrician 28%) [8] . Similar studies in Canberra (35.3˚S) and Brisbane (27.5˚S) found risky beliefs about therapeutic sun exposure during infancy were widespread among post-partum women, with 62% having at least one such inappropriate belief [11] . Participants in all three cities reported they would intentionally expose their baby to sunlight if a health professional advised them to do so.
The present study was conducted to examine the beliefs of Australian midwives and related hospital nursing staff about therapeutic sun exposure and determine the proportion recommending these practices during infancy and the post-partum period.
METHODS
A 4-page cross-sectional self-administered postal survey of hospital-based nursing staff responsible for the care of post-partum women and neonates was undertaken to determine beliefs and practices about therapeutic sun exposure. The questionnaire has been described previously [12] .
Subjects
Participants were 635 midwives, registered nurses and enrolled nurses who regularly worked in obstetric and post-natal wards of one of three hospitals in the Australian Capital Territory (ACT) or one of eight hospitals in Queensland (QLD). The survey was conducted in the ACT in August 1998 in all local maternity hospitals operational at that time and in QLD between March 1999 and April 2000 in the largest maternity hospitals (based on number of deliveries performed in 1996) in Cairns, Townsville, Mackay, Rockhampton, the Gold Coast, and Brisbane. Reminder letters were sent to non-respondents from QLD (but not the earlier ACT study). 3 -4 weeks after the initial questionnaire.
Ethics approval was obtained from each participating hospital. 
Statistical Methods

Mean
RESULTS
Participants
The response rate for QLD (59%; n = 286) was higher than for the ACT (51.3%; n = 77), with similar response rates for north QLD 
Beliefs about Therapeutic Benefits of Sun Exposure
More than half the nursing staff (55.1%) considered "it is acceptable to intentionally expose Australian infants to sunlight to treat neonatal jaundice" while almost half (46.5%) believed "sunlight is a good remedy for cracked nipples". These beliefs were more prevalent among nursing staff in the ACT than in QLD (p < 0.001; Table  2 ).
More nurses from QLD (68%) than the ACT (88.3%) held at least one risky belief about sunlight therapy (p < 0.001), with a latitude gradient (ACT, which is temperate, 88.3%; subtropical QLD 72.3% [south of Rockhampton]; tropical QLD 64.1% [Rockhampton and north]: p < 0.001). In QLD, nurses working in public hospitals were significantly more likely than nurses from private hospitals to have risky beliefs about therapeutic sun ex-posure (70.3% versus 43.5%; p = 0.008). This trend was not evident in the ACT (85% versus 91.1%; p = 0.347). Age and years since qualifying (available for QLD only: p = 0.131 and 0.289, respectively) were not significant predictors of risky beliefs. These beliefs were relatively equally distributed between midwives, other nursing staff and ancillary nursing staff (e.g. enrolled nurses) in QLD (p = 0.606), and between midwives and other nursing staff in the ACT (p = 0.52; no ancil ary nursing staff surveyed). l The proportion of staff with risky beliefs was similar whether they were born in Australia or abroad (QLD p = 0.369, ACT p = 0.754) and did not vary according to state of birth (p = 0.555; Table 3 ). While there was no significant difference between staff trained in Australia and those trained abroad (QLD p = 0.568, ACT p = 0.426), the prevalence of risky beliefs was higher for those trained in the ACT, than for those trained in Queensland, South Australia, New South Wales, or Victoria (p = 0.021; Table 3 ).
Beliefs about Aesthetic Benefits of Sun Exposure
Approximately 40 percent of participants thought people generally looked healthier with a suntan, and a similar proportion preferred themselves with a tan ( Table 2) .
eventy-nine percent [95%-CI: 74.4% -82.8%] of re-S spondents who believed people generally looked healthier with a suntan also had at least one risky belief about therapeutic sun exposure (p = 0.043).
Professional Advice about Sore or Cracked Nipples Associated with Breast Feeding
The majority of nurses (QLD 88.1%, ACT 93.4%) reported they advised women about the treatment of sore or cracked nipples associated with breast feeding during their routine professional duties, with most (QLD 86.8%, ACT 63.8%) providing advice consistent with recommendations of the Australian Breastfeeding Association (ABA) [13] . However, a proportion recommended exposing nipples to sunlight (QLD 9.1%, ACT 27.5%). There is no reference to sunlight in ABA's current recommendations and this practice is no longer condoned (ABA pers. comm.).
Only 19.5% of nursing staff advocating this practice mentioned indirect sunlight, with a similar proportion stipulating maximum exposure times. Nurses living in sub-tropical Queensland were significantly more likely than those from tropical Queensland to recommend sunlight (p = 0.002) while more recent training was a borderline significant risk factor for QLD nurses (p = 0.058; Table 4 ). The prevalence of these recommendations was highest in the ACT (27.5%), followed by sub-tropical Queensland (14.2%) and lowest in tropical Queensland (3.1%).
Professional Advice about Nappy Rash
Many respondents advocated using sunlight to treat nappy rash (QLD 23.3%, ACT 30.3%). Only 8 of these mention filtered or indirect sunlight or specified an exposure time limit which ranged from explicit directives such as "5 minutes early morning exposure" or "10 minutes per day through a window" to non-explicit statements such as "for a short period" or "for a limited time".
Nurses living in sub-tropical QLD were more likely than nurses from tropical QLD to recommend using sunlight for nappy rash (p < 0.001; Table 4 ). The practice was equally prevalent among staff in ACT (30.3%) and sub-tropical QLD (32.9%), but considerably less so among staff from tropical QLD (14%).
Professional Advice about Suspected Neonatal Jaundice
Many participants reported they would recommend exposing infants to sunlight for suspected neonatal jaundice (QLD 41.9%, ACT 75%). Some indicated they suggested exposure either through a window (QLD 20.5%, ACT 38.6%) and/or indirect or filtered sunlight (QLD 47%, ACT 15.8%). However, relatively few specified a maximum exposure period (QLD 20.5%, ACT 29.8%); recommendations in QLD ranged from "brief exposure" to 30 minutes and in the ACT from a few minutes to 40 minutes per day. The average exposure period suggested through a window was 8.3 minutes in the ACT and 7.5 minutes in QLD. Where exposure through glass was not stipulated, the average exposure period suggested was 16 minutes in the ACT and 8.6 minutes in QLD. The prevalence of these recommendations was highest in the ACT (75%), followed by tropical QLD (45.8%) and subtropical QLD (38.2%). 
DISCUSSION
Both QLD and the ACT have high levels of ultraviolet radiation (UVR) particularly in summer (average maximum daily UV index is 11 in ACT and 13 in Townsville [14] ). Both also have a substantial incidence of melanoma (QLD 81.5/100,000 in males, 54.2/100,000 in females [15] [16] ).
These nursing professionals had a high prevalence of beliefs that may result in them encouraging post-partum women to intentionally expose themselves and their infants to sunlight. These beliefs are similar to those identified previously for post-partum women from QLD [8] indicating that the staff hold similar beliefs to their patients.
The major differences between beliefs of health professionals and those of post-partum women related to exposing Australian children to sunlight to avoid the development of rickets. Only a small proportion of nursing staff (3%) compared to 20% of post-partum women from Townsville [8] and 23% of post-partum women from Brisbane [11] believed it was necessary to intentionally expose Caucasian Australian infants to sunlight to ensure adequate vitamin D levels. Although there is growing concern about vitamin D deficiency in Australians, ambulatory Caucasian adults living in tropical Australia generally have adequate vitamin D levels [17] and deficiency is rarely a problem for Caucasian children raised in Australia [18] .
While we found no evidence to support the use of sunlight to treat nappy rash or neonatal jaundice, a significant proportion of nurses advocated this practice. Given the repercussions of excessive sun exposure in early childhood and the effect advocating sun exposure for treatment of neonatal jaundice has on beliefs and behavior of post-partum women, it is inappropriate to recommend using direct sunlight to treat neonatal jaundice, particularly in environments with high UVR [8] . Yet, many nurses in this study reported they would recommend sun exposure for suspected neonatal jaundice. Relatively few stipulated sunning through a windowpane to filter out UVR. Some nurses recommended "indirect" or "filtered" sunlight. However, such inexplicit instructions may be misinterpreted by parents and result in infants receiving considerable doses of reflected UVR under the shade of a tree, particularly as most did not include specific instructions about frequency, duration or appropriate times of day. Like their patients [8, 11] , nurses who believed sunlight was an appropriate treatment for neonatal jaundice also tended to believe in sunlight therapy for cracked nipples and nappy rash.
Limitations
While data were collected from the largest maternity hospitals in Queensland and all hospitals in the ACT at the time of the study, the results cannot be extrapolated to other Australian hospitals without further investigation. Working in the public sector appeared to be a significant predictor of holding one or more risky beliefs about therapeutic sun exposure. However this must be interpreted with caution as private nursing staff were underrepresented in Queensland. A more extensive survey in private hospitals in Queensland may be necessary.
CONCLUSION
As the post-partum period involves frequent contact with nursing professionals, it is important that advice given is safe, consistent and explicit. This study provides evidence that risky beliefs and recommendations about therapeutic benefits of sun exposure in infancy and the post-partum period are common among Australian nurses. This is of particular concern in a country with such a high skin cancer burden. Professional education is needed to change these beliefs. Studies in other locations would be beneficial to determine the extent of these beliefs and practices among health professionals. Furthermore a repeat survey would be useful to compare current beliefs and practices with this study.
